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@ Process for producing azolylmethylcyclopentanol derhrative. 

(g) An azolylmethyicyciopentanot derivative which is useful as 
an agricultural and horticuitural fungicide and which is rep- 
resented by the formula (11) 





wherein R\ R2. X and m are as defined at>ove, with an azole 
compound represented by the formula (III) : 



wherein represents a hydrogen atom or an alkyt group 
having 1 to 5 carbon atoms, R^ represents a hydrogen atom or 
an alkyl group having 1 or 2 carbon atoms. X represents a 
hialogen atom, an allcyl group having 1 to 4 carbon atoms, a 
phenyl group, a cyano group, a trifluoromethyl group or a nitro 
group. A represents a nitrogen atom or a CH group and m is an 
Integer of 1 to 5 is prepared by reacting a cydopentanone 
derivative represented by the formula (I) : 



/ 

M N 



■'1 



(HI) 



wherein A Is as defined above and M represents an alkali metal 
atom or a hydrogen atom, and a suifonlum methyllde or a 
sulfoxonium methyllde in a polar solvent or a mixture of a polar 
solvent and an alcohol having 1 to 5 carbon atoms and, when M 
represents a hydrogen atom, In the presence of a base. 
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Description 

PROCESS FOR PRODUCING AZOLYLMETHYLCYCLOPENTANOL DERIVATIVE 

The present invention relates to a process for producing an azolylmethylcyclopentanol derivative 
represented by the fonmula (II): 

5 




20 Wherein represents a hydrogen atom or an alkyi group having 1 to 5 carbon atoms, R2 represents a 
hydrogen atom or alkyI group having 1 or 2 carbon atoms, X represents a halogen atom, an aikyi group having 1 
to 4 carbon atoms, a phenyl group, a ON group, a CFa group or a NO2 group, m is an integer of 1 to 5 and A 
represents a nitrogen atom or a OH group. 
Some methods of producing an azolylmethylcyclopentanol derivative from a cyclopentanone derivative have 

25 been known. For example, GB 2,180,236 A discloses a method of reacting a cyclopentanone derivative with 
dimethyloxosuifonium methylide in a presence of a diluent, obtaining an oxirane derivative and thereafter 
reacting the oxirane derivative with an azole derivative. However, in case of producing an azolylmethylcy- 
clopentanol derivative in two steps as is described above, the yield of the oxirane derivative in the first step is 
about 50 to 6OO/0 and the yield of the azole derivative in the second step is about 60 to 700/o, accordingly the 

so total yield being unsatisfactory. During the reaction for producing an oxirane derivative, which is usually carried 
out at a temperature of-10 to 80° C, a by-product such as an oxetane derivative is formed. If the reaction 
temperature is high, the formation of a by-product increases, while If the reaction temperature Is lowered to 
avoid the formation of a by-product, the reaction hardly reaches its completion. 
As described above, in the method of producing an azofylmethylcyclopentanol derivative represented by the 

55 formula (fl) from a cyclopentanone derivative, there are several disadvantages, for example. (1) two-step 
reaction is necessary, (2) a large amount of by-product can not be avoided and (3) the yield cannot be 
sufficiently high. 

The present inventors have developed a process for producing an azolylmethylcyclopentanol derivative, 
which is the target compound, with a high yield, suppressing the formation of an oxetane compound, a 
40 by-product, by performing the reaction for producing an oxirane derivative and the reaction for producing an 
azole derivative in one reaction vessel while using a specific solvent, preferably a specific solvent mixture and 
the present invention has been achieved by this development. 

The object of the present invention Is to provide a process for producing an azolylmethylcyclopentanol 
derivative represented by the formula (II): 




v/herein represents a hydrogen atom or an alkyI group having 1 to 5 carbon atoms, R^ represents a 
hydrogen atom or an alkyI group having 1 or 2 carbon atoms, X represents a halogen atom, an alkyi group 
having 1 to 4 carbon atoms, a phenyl group, a ON group, a CF3 group or a NO2 group, m is an integer of 1 to 5 
and A represents a nitrogen atom or a OH group; from a cyclopentanone derivative represented by the formula 
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(i): 




10 



wherein R2, x and m are the same as defined in the formula (II). 

Further, the object of the present Invention is to provide a process for producing an azolylmethytcyclopenta- 
nol derivative which is useful as an agricultural and horticultural fungicide. 

The present invention is characterized in a process for producing an azolylmethylcyclopentanol derivative 
represented by the formula (II): 




IS 



20 
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30 



wherein represents a hydrogen atom or an alkyi group having 1 to 5 carbon atoms, R2 represents a 
hydrogen atom or an all<yl group having 1 or 2 carbon atoms, X represents a halogen atom, an all<yl group 
having 1 to 4 carbon atoms, a phenyl group, a CN group, a CF3 group or a NO2 group, m Is an integer of 1 to 6 
and A represents a nitrogen atom or a CH group; by a reaction in a polar solvent or a mixture of a polar solvent 
and an alcohol having 1 to 5 carbon atoms with a cyclopentanone derivative represented by the formula (I): 



35 



40 




45 



SO 



wherein R^, X and m are the same as defined in the fonituia (II): and a co-existing azole compound 
represented by the formula (III): 



SS 
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M N 



an) 



60 



wherein A represents a nitrogen atom or a CH group and M represents an alkali metal atom or a hydrogen 65 
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atom; in the presence of a sulfonlum methylide or a sulfoxonium methyllde and further in the presence or the 
absence of a base. 

The present Invention provides a method of producing an azolylmethylcyclopentanol derivative represented 
by the above formula (II). a target compound. In one-step reaction by reacting a cyclopentanone derivative 
5 represented by the formula (I) with imidazole or 1 ,2,4-triazoIe represented by the formula (III) in a polar solution 
under the presence of a sulfonium methyllde or a sulfoxonium methylide. 

As the polar solvent, dimethyl sulfoxide or a polar solvent having an amide bond such as 
N-methyl-2-pynrolidone. dimethytformamide and dimethylacetoamlde can be used singly, however, such a 
polar solvent Is preferably used together with an alcohol having 1 to 5 carbon atoms in the form of a mixture. 
10 Among the solvent mixtures, a mixture of N*methy1-2-pyrrolidone and tert-butyl alcohol Is particularly 
preferable. In a solvent mixture, the mixing ratio of the polar solvent and the alcohol can be optional, but is 
preferably in the ratio of 20:80 to 95:05 by volume, more preferably 50:50 to 95:05 by volume. 

When M in the azole derivative represented by the formula (III) is a hydrogen atom, the reaction with a* 
sulfonium methylide or a sulfoxonium methyllde Is preferably carried out in the presence of a base and when M 
15 is an alkali metal atom, the presence of a base is not always necessary. 

It is disclosed in GB 2,1 80.236 A and EP 0.267.778 A2 that azolylmetylcyclopentanol derivatives produced by 
a process according to the present invention are useful as agricultural and horticultural fungicides. 
As the methylide, dimethylsulfoxonium methyllde and dimethylsuifonium methylide are usable. 
Examples of the base are a carbonate of an alkali metal such as sodium carbonate and potassium 
20 carbonate: a hydroxide of an alkali metal such as sodium hydroxide and potassium hydroxide; an alkoxide of 
an alkali metal such as sodium methoxide, sodium ethoxide, sodium tert-butoxide and potassium 
tert-butoxide; a hydride of an alkali metal such as sodium hydride and potassium hydride; an organic metal 
compound of an alkali metal such as n-butyl lithium; and others, such as, triethylamine and pyridine. 
When a process according to the present invention is to be performed, a cyclopentanone derivative 
25 represented by the formula (I) is reacted with imidazole or 1 .2,4-triazole in the above solvent in the presence of 
a base and a methylide or an alkali metal salt of imidazole or of 1,2,4-triazole in the above solvent and a 
methyllde. To explain this more concretely, a solution of a cyclopentanone derivative dissolved in the above 
solvent is reacted with a methylide prepared separately and a solution of an alkali metal salt of imidazole or of 
1,2,4-triazole dissolved in the same solvent. As an another method, a solution of a cyclopentanone derivative 
30 and imidazole. 1,2,4-triazole or an alkali metal salt thereof Is reacted by intermittently adding a 
trimethylsulfonium halide or a trimethylsuifoxonium halide, which is a precursor of a methylide, and a base. 
Alternatively, the reaction can be carried out by intermittently adding a trimethylsulfonium halide or a 
trimethylsuifoxonium halide, which Is a precursor of a methylide, to a solution of a cyclopentanone derivative, a 
base and Imidazole, 1,2,4-triazole or an alkali metal salt thereof. When the methylide prepared In advance and 
35 separately is used, it is also preferable to add the methylide dividing it into 3 to 10 portions or dropwise during 3 
to 7 hours. 

The amount of dimethyloxosulfonlum methylide or dimethylsuifonium methylide and the amount of azole to 
be added are preferably 1.0 to 2.0 equivalents of a cyclopentanone derivative used. 

The reaction temperature can be any temperature ranging from the freezing point to the boiling point of a 
40 solvent used, but practically, it is preferable that the reaction is carried out at a temperature of room 
temperature to 1 20"* C. more preferably 70 to 1 10**C. The reaction is carried out for 3 to 20 hours, 3 to 10 hours 
in many Instances, preferably with stirring. 

After the completion of the reaction, the reaction mixture obtained is cooled, and thereafter poured into iced 
water then extracted with an organic solvent such as ethyl acetate, chloroform, methylene chloride, benzene 
45 and toluene. The organic layer separated Is then washed with water and dried and thereafter the solvent Is 
distilled off under a reduced pressure. The residue is purified to obtain the target compound, namely, an 
azolylmethylcyclopentanol derivative. 

In a process for producing an azolylmethyicyclopentanol derivative according to the present invention, the 
reacting operation Is simpler than in a conventional method which requires two-step reaction and it is possible 
50 to obtain the target compound with a higher yield only with a small amount of by-product. 

The present invention wilt be explained in more detail with reference to the following non-limitative 
examples. 

Example 1: 

55 Into a 300-ml four-necked flask equipped with a cooler having a calcium chloride cylinder, an agitator, a 
thermometer and a nitrogen-introducing pipe, 3.5 g (0.0875 mol) of 6Wo oily sodium hydride was charged, 
washed with dried hexane and hexane was removed. 30 ml of N-methyl-2-pyrrolldone was added thereto and 
the mixture was stirred. 6.49 g (0.0375 moi) of trimetyhlsulfoxonium bromide was added to the reaction mixture 
in a small quantity at a time and prepared dimethyloxosulfonium methylide. 

60 Alter bubbling was over, 3.45 g (0.05 mol) of 1.2,4-triazole was added in a small quantity at a time. After 
stirring the whole mixture for 30 minutes, 30 ml of tert-amyl alcohol and 5.9 g (0.025 mol) of 
5-(4-chlorobenzyl)-2,2-dimethylcyclopentanone were added and the mixture was stirred at 100*^0 for 4 hours. 

After cooling the reaction solution to room temperature, it was poured Into iced water, extracted with 
chloroform and obtained an organic layer. The layer was washed with water and dried over anhydrous sodium 

65 sulfate and chloroform was then distilled off to obtain 9.3 g of an oily material. 
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By purifying the oily material with column chromatography using silica gel, 4.37 g of the target compound, 
5-(4-chlorobenzyl)-1-(1H-1Z4-triazol-1-ylmethyl)-2,2-dimethyIcyclopentanol was obtained. (Yield: 54.7<Vb. 
m.p. 114 to 116*C.) 

Examples 2 and 3: 5 

The same target compound was synthesized in the same manner as in Example 1 except that 2-propyl 
alcohol and 24>utyt alcohol were respectively used in place of tert-amyt alcohol. The results are shown in Table 
1. 

Table I 10 





Example 2 


Example 3 


Alcohol Used 


2-Propyl 
alcohol 


2-ButyI alcohol 


Yield o^ of the 

Target 

Compound 


50.2 


63.2 



20 



Example 4: 

(1) Into a 2-1 four-necked flask equipped with a cooler having a calcium chloride cyHnder. an agitator, a 
thermometer and a nitrogen-introducing pipe. 32 g of 6OO/0 oily sodium hydride was charged, washed with 
dried hexane and hexane was removed. 200 ml of N-methyl-2-pyrrolidone was added thereto and the mixture 25 
was stirred. 55.2 g of 1,2,4-triazole was added to the reaction mixture and stin-ed at room temperature until 
bubbling was over. 200 ml of tert-butyl alcohol and 100 g of 2-(4-chlorobenzyl)-5-(2-propyl)cyclopentanone 
were then added and the mixture was heated. When the temperature reached 100** C, 120 ml of the solution of 
methyllde prepared separately as follow was added and each 120 ml of the same solutions of methylide was 
further added after 1.5 and 3 hours respectively. The whole mixture was thereafter stirred at 100^*0 for 2 hours. 30 

After leaving the reaction solution to cool. It was poured into iced water, extracted with ethyl acetate and 
obtained an organic layer. The layer was washed with water and a saturated saline solution and dried over 
anhydrous sodium sulfate. Ethyl acetate was then distilled off to obtain 126.2 g of an oily material. 

By purifying the oily material with column chromatography using silica gel, 68.5 g of the target compound, 
2-(4-chIorobenryl)-1-(1H-1,2,4-triazol-1-yImetyl)-5-(2-propyl)cyclopentanol was obtained In the form of white 35 
crystals. 

(Yield: 43.8<yo; m.p 75 to QVC) 

(2) Preparation of a Solution of Methylide. 

Under a current of nitrogen, 24 g of 6OO/0 oily sodium hydride was washed with dried hexane; 50 ml of 40 
N-methyl-2-pyrrolidone was added thereto and 150 ml of tert-butyl alcohol was further added to the mixture. 
After bubbling was over, 132 g of trimethylsulfoxonium iodide was added and the mixture was stirred for 1 hour 
at 40" C. thereby obtaining the solution of methylide to be used in above (1). 

Example 5: ^ 

(1) Under a current of nitrogen, 480 mg of sodium hydride (6OO/0 oily sodium hydride washed with dried 
hexane) was added to 8 ml of N-methyl-2-pyrrolidone. 1.34 g of imidazole was then added thereto and the 
mixture was stirred at room temperature until bubbling was over. 8 ml of tert-butyl alcohol was then added and 
2.37 g of 5-(4-chlorobenzyl)-2,2-dimethylcyclopentanone was added to the solution obtained. The mixture was 
heated. The solution of methyllde, separately prepared as follow, was divided into three equal volume portions 50 
(each portion was about 3.3 ml) and one portion was added when the temperature reached 90° C, one portion 
after 2 hours and the last portion after 4 hours. The whole mixture was thereafter stirred at 90*^0 for 2 hours. 

After leaving the reaction solution to cool, it was poured Into Iced water, extracted with ethyl acetate and 
obtained an organic layer. The layer was washed with water and dried over anhydrous sodium sulfate and 
thereafter ethyl acetate was distilled off under a reduced pressure to obtain an oily material. 55 

By adding a small amount of n-hexane and ethyl acetate for solidification, 2.3 g of 5-(4-chlorobenzyl)-1-(1 H-i- 
mldazol-l-ylmethyl)-2.2-dlmethylcyclopentanol was obtained in the form of crystals. (Yield: 75o/o, m.p. 131 to 
132**C.) 

(2) Preparation of a Solution of Methylide. 

Under a current of nitrogen, 360 mg of sodium hydride (6O0/0 oily sodium hydride washed with dried hexane) 
was added to 5 ml of N-methyl-2-pynrolidone. 6 ml of tert-butyl alcohol was added to the mixture. Alter 
bubbling was over. 3.3 g of trimethylsulfoxonium iodide was added and the mixture was stlnred at 35 to 40**C 
for 1 hour, thereby obtaining the solution of methylide to be used in above (1). 



60 
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Example 6: 

Under a current of nitrogen, 1 ^ g of sodium hydride (GO^Wj oily sodium hydride washed with dried hexane) 
was added to 25 ml of N-methyl-2-pyrrolidone. 3.5 g of 1,2,4-tria20le was then added thereto and the mixture 
was stirred at room temperature until bubbling was over. 5.9 g of 5-(4-chloroben2yl)-2J2-dimethyicyclopenta- 

5 none was added to the solution obtained. The mixture was heated and when the temperature reached 90° C, 
7.5 ml of the solution of methylide, prepared separately in the same way as in Example 4. was added and the 
temperature was maintained at lOO^'C to promote the reaction. Each 7.5 ml of the solution of methylide was 
further added after 2 and 4 hours respectively and 2.5 ml of the solution was further added 2 hours thereafter 
and continued the reaction for another 2 hours. 

10 After leaving the reaction solution to cool, it was poured into iced water, extracted with ethyl acetate and 
obtained an organic layer. The layer was washed with water and dried over anhydrous sodium sulfate and 
thereafter ethyl acetate was distilled off under a reduced pressure to obtain an oily material. 

By purifying the oily material with column chromatography using silica gel» 5.63 g of the target compound, 
5-(4-chlorobenzyl)-1-(1H-1,2.4-triazol-1-ylmethyl)-2^-dimethyicyclopentanol was obtained. 

15 (Yield: 70.50/o). 

Example 7: 

The same target compound was synthesized in the same manner as In Example 6 except that 
dimethylfomnamide was used In place of N-methyl-2-pyrrolldone. (Yield: 44.50/o). 

Example 8: 

The same target compound was synthesized in the same manner as in Example 8 except that 
dimethylacetoamide was used in place of N-methyl-2-pyrrolidone. (Yield: 48.20/o). 

25 Example 9: 

The same target compound was synthesized in the same manner as In Example 6 except that 
dimethylsulf oxide was used In place of N-methyl-2-pyrrolidone. (Yield: 46.20/o). 

Example 10: 

30 Under a current of nitrogen, 1.2 g of sodium hydride (6OO/0 oily sodium hydride washed with dried hexane) 
was added to N-methyl-2-pyn'olldone. 3.5 g of 1 ,2,4-triazole was then added thereto and the mixture was 
stinred at room temperature until bubbling was over, tert-butyi alcohol was then added to the mixture. The 
mixing ratio of the solvents was varied keeping the total amount of N-methyl-2-pyrrolidone and tert-butyl 
alcohol including those used for the preparation of the solution of methylide to be 60 ml. 5.9 g of 

35 5-(4-chIorobenzyl)-2,2-dimethyicyclopentanone was added to the solution obtained. The mixture was heated. 
When the temperature reached 100° C, 7.5 ml of the solution of methylide prepared separately in the same way 
as In Example 4 was added. Each 7.5 ml of the solution was further added after 2 and 4 hours respectively and 
the reaction was continued for another 2 hours. 
After leaving the reaction solution to cool, it was poured into iced water, extracted with chloroform and 

40 obtained an organic layer. The layer was washed with water and dried over anhydrous sodium sulfate and 
thereafter chloroform was distilled off to obtain an oily material. 

By purifying the oily material with column chromatography using silica gel, the target compound. 
5-(4-chloroben2yl)-1-(1H-1,2,4-triazol-1-ylmethyl)-2,2-dlmethylcyclopentanol was obtained. The results are 
shown in. Table 2. 

45 

Table 2 



50 



55 



60 



Amount of Solvent Used (ml) 


Yield of the 
Target 
Compound((yo) 


N-Methyl- 
2-pyrrolidone 


tert-Butyl 
Alcohol 




60 


0 


47.0 


50 


10 


55.8 


40 


20 


60.2 


30 


30 


62.1 


20 


40 


53.6 



Example 11: 

(1) Under a current of nitrogen, 480 mg of sodium hydride (6OQ/0 oily sodium hydride washed with dried 
65 hexane) was added to 8 ml of N-methyl-2-pyrrolidone. 1 .38 g of 1 ,2.4-triazole was then added thereto and the 
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mixture was stirred at room temperature until bubbling was over. 8 ml of tert-butyl alcohol and 2.08 g of 
2-(4-chlorobenzyl)cyclopentanone wrere then added. To the mixture, the solution of sulfonium methyiide 
prepared separately as follow was added and the whole mbrture was stirred for 2 hours at room temperature 
and then at 80^*0 for another 1 hour. The reaction solution obtained was poured into Iced water, thereby 
stopping the reaction. An organic layer obtained by extraction with ethyl acetate was washed with water and 5 
dried over anhydrous sodium sulfate and thereafter ethyl acetate was distilled off under a reduced pressure to 
obtain an oily material. 

By purifying the oily material with column chromatography using silica gel, 1.3 g of the target compound, 
2-(4-chlorobenzyl)-1 -(1 H-1 .2,4-triazol-1 -ytmethyl)cyclopentanol was obtained In the form of a glassy solid. 
(Yield: 450^). 

(2) Preparation of the solution of sulfonium methyiide. 

Under a current of nitrogen, 350 mg of sodium hydride (60Vo oily sodium hydride washed with dried hexane) 
was added to 5 ml of N-methyl-2-pyrrolidone. 5 ml of tert-butyl alcohol was added to the mixture. After " 
bubbling was over. 3.06 g of trimethyisulfonium iodide was added in a small quantity at a time and the mixture 15 
was stirred for 30 minutes at room temperature, thereby obtaining the solution of sulfonium methyiide to be 
used in above (1). 

Example 12: 

Under a current of nitrogen, 6 g of sodium hydride (6OO/0 oily sodium hydride washed with dried hexane) was 20 
added to 100 ml of N-methyl-2-pyrrolidone. 11.1 g of tert-butyl alcohol was then added dropwise thereto and 
the mixture was stirred at 30'' C until bubbling was over. 10.3 g of 1,2.4-trrazole was added to the solution and 
the obtained solution was heated. When the temperature of the solution reached 100**C. 23.7 g of 
6-(4-chIorobenzyl)-2,2-dlmethyIcyclopentanone was added. To the obtained solution, sodium tert- butoxide 
solution prepared separately as follow and trimethyisulfonium bromide were added in accordance with the 25 
following schedule to promote the reaction. 



Schedule 


Sodium 


Trimethylsul- 




tert-Butoxide 


foxonlum 




Solution 


bromide 




Added(ml) 


Added(g) 


Start of 


15 


5.2 


Reaction 






After 1 hour 


15 


5.2 


After 2 hours 


15 


5.2 


After 3 hours 


5 


5.2 


After 4 hours 




^6 


After 5 hours 




2.6 



35 



40 

After 8 hours, the reaction Is completed. 



After pouring the reaction solution obtained Into iced water, it was extracted with ethyl acetate and obtained 
an organic layer. The layer was washed with water and dried over anhydrous sodium sulfate and ethyl acetate 
was distilled off under a reduced pressure to obtain an oily material. 45 

By purifying the oily material with column chromatography using silica gel, 23.1 g of the target compound, 
5-(4-chloroben2yl)-1-(1H-1,2,4-triazol-1-ylmethyl)-2,2-dlmethylcyclopentanol was obtained. (Yield: 7229Iq). 

The sodium tert-butoxide solution was prepared by adding 2.4 g of sodium hydride (60Q/b oily sodium 
hydride washed with dried hexane) to 40 ml of N-methyi-2-pyn'olldone under a current of nitrogen, thereafter 
adding dropwise 7.4 g of tert-butyl alcohol and stirring the mixture at30''C until bubbling was over. ^ 

Example 13: 

Into a 300-ml four^necked flask equipped with a cooler having a calcium chloride cylinder, an agitator, a 
thermometer and a nitrogen-introducing pipe, 3.5 g (0.0875 mol) of 6OO/0 oily sodium hydride was charged, 
washed with dn*ed hexane and hexane was removed. 30 ml of N-methyI-2-pyrrolidone was added thereto and 55 
the mixture was stin-ed. 6.49 g (0.0375 mol) of trimethylsulfoxonium bromide was added to the reaction mixture 
in a small quantity at a time to prepare dimethyloxosulfonium methyiide. 

After bubbling was over. 3.40 g (0.05 mol) of imidazole was added in a small quantity at a time and the 
mixture was stirred for 30 minutes. Thereafter. 30 ml of tert-amyl alcohol and 4.9 g (0.025 mol) of 
2-(4-cyanobenzyl)cyclopentanone were added and the mixture was stirred at 100** C for 4 hours. 60 

After cooling the reaction solution to room temperature, it was poured into iced water, exti^cted with 
chloroform and obtained an organic layer. The layer was washed with water and dried over anhydrous sodium 
sulfate and chloroform was then distilled off to obtain an oily material. 

By purifying the oily material with column chromatography using silica gel. 3.28 g of the target compound, 
2-(4-cyanobenzyl)-1-{imlda2ol-1-ylmethyl)cyclopentanol was obtained. (Yield: 53.80/o, m.p. 103 to 104**C). 65 



7 



EP 0329397 A1 



Example 14: 

Into a 300-ml four-necked flask equipped with a cooler having a calcium chloride cylinder, an agitator, a 
thermometer and a nitrogen-Introducing pipe, 3.5 g (0.0875 mol) of 60% oily sodium hydride was charged. 
5 washed with dried hexane and hexane was removed. 30 ml of N-methyI-2-pyrrolldone was added thereto and 
the mixture was stirred. 6.49 g (0.0375 mol) of trimethylsulfoxonium bromide was added to the reactfon mixture 
in a small quantity at a time to prepare dimethyloxosulfonium methylide. 

After bubbling was over. 3.45 g (0.05 mol) of 1,2,4-triazole was added in a small quantity at a time. After 
stirring the mixture for 30 minutes. 30 ml of tert- amy! alcohol and 6.0 g (0.025 mol) of 2-(3-trifluoromethyl- 
10 benzyl)cyclopentanone were added and the mixture was stirred at lOO'^C for 4 hours. 

After cooling the reaction solutton to room temperature, it was poured into iced water, extracted with 
chloroform and obtained an organic layer. The layer was washed with water and dried over anhydrous sodium 
sulfate and chloroform was distilled off to obtain an oily material. 
By purifying the oily material with column chromatography using silica gel. 3.87 g of the target compound, 
15 2-(3-trifluoromethylbenzyl)-1-(1H-1,2,4-triazol-1-ylmethyl)cyclopentanol was obtained. 
(Yield: 53.60/o, m.p. 152 to 153**C). 

Example 15: 

Into a 300-ml four-necked flask equipped with a cooler having a calcium chloride cylinder, an agitatpr, a 
20 thermometer and a nitrogen-introducing pipe, 3.5 g (0.0875 mol) of 60tVb oily sodium hydride was charged, 
washed with dried hexane and hexane was removed. 30 ml of N-methyl-2-pyrrolidone was added thereto and 
the mixture was stirred. 6.49 g (0.0375 mol) of trimethylsulfoxonium bromide was added to the reaction mixture 
in a small quantity at a time to prepare dimethyloxosulfonium methylide. 
After bubbling was over, 3.45 g (0.05 mol) of 1,2,4-triazole was added in a small quantity at a time. After 
25 Stirring the mixture for 30 minutes, 30 ml of tert-amyl alcohol and 5.4 g (0.025 mol) of 2-(4-nitrobenzyI)cy- 
clopentanone were added and the mixture was stirred at lOO^'C for 4 hours. 

After cooling the reaction solution to room temperature, it was poured into iced water, extracted with 
chloroform and obtained an organic layer. The layer was washed with water and dried over anhydrous sodium 
sulfate and chloroform was then distilled off to obtain an oily material. 
30 By purifying the oily material with column chromatography using silica gel, 3.60 g of the target compound, 
2-(4-nitrobenzyl)-1-{1H-1,2.4-triazol-1-ylmethyl)cyclopentanol was obtained. (Yield: 54.2o/o. m.p. 131 to 
132*^0). 

Example 16: 

Into a 300-ml four-necked flask equipped with a cooler having a calcium chloride cylinder, an agitator, a 
thermometer and a nitrogen-introducing pipe. 3.5 g (0.0875 mo!) of 6OO/0 oily sodium hydride was charged, 
washed with dried hexane and hexane was removed. 30 ml of l^-methy!-2-pyrroIidone was added thereto and 
the mixture was stirred. 6.49 g (0.0375 mol) of trimethylsulfoxonium bromide was added to the reaction mixture 
In a small quantity at a time to prepare dimethyloxosulfonium methylide. 

After bubbling was over, 3.45 g (0.05 mol) of 1,2.4-triazole was added in a small quantity at a time. After 
stirring the mixture for 30 minutes. 30 ml of tert-amyl alcohol and 6.3 g (0.025 mol) of 2-(4-phenylben2y!)cy- 
clopentanone were added and the mixture was stirred at 100°C for 4 hours. 

After cooling the reaction solution to room temperature, it was poured into iced water, extracted with 
chloroform and obtained an organic layer. The layer was washed with water and dried over anhydrous sodium 
sulfate and chloroform was then distilled off to obtain an oily material. 

By purifying the oily material with column chromatography using silica gel, 4.10 g of the target compound, 
2-(4-phenylbenzyl)-1-(1H-1,2.4-triazol-1-ylmethyI)cyclopentanol was obtained. (Yield: 50.80/6, m.p. 146 to 
147^0). 

50 Example 17: 

Under a current of nitrogen, 3.6 g of sodium hydride {60^/6 oily sodium hydride washed with dried hexane) 
was added to 100 ml of N-methy!-2- pyrrolidone. 11.1 g of tert-butyl alcohol was then added thereto and the 
mixture was stirred at room temperature until bubbling was over. 10.35 g of 1,2,4-triazole and 23.6 g of 
5-(4-chlorobenzyi)-2,2-dimethylcyclopentanone were then added to the mixture and the whole mixture was 

55 heated. When the temperature reached 105" C, 9.5 g of sodium tert-butoxide, which had been prepared 
separately In 40 ml of N-methyl-2-pyrrolldone (cf. Example 12), and 5.2 g of trimethylsulfoxonium bromide were 
added and the temperature was maintained at 105*'C. Each 5.2 g of trimethylsulfoxonium bromide was added 
after 30 minutes, 1 hour and 1.5 hours respectively and each 2.6 g of trimethylsulfoxonium bromide was 
subsequently added after 2 hours and 2.5 hours, also respectively, and continued the reaction for another 1.5 

€0 hours. 

After leaving the reaction solution to cool, it was poured into iced water and extracted with toluene to obtain 
an organic layer. The organic layer was washed with water and dried over anhydrous sodium sulfate, and 
thereafter toluene was distilled off to obtain an oily material. 

By purifying the oily material with column chromatography using silica gel, 20.1 g of the target compound, 
65 5-(4-chlorobenzyl)-1-(1 H-1 .2.4-triazol-l -ylmetny!)-2,2-dimethylcyclopentanol was obtained. (Yield: 62.8CW)). 
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Claims 



1 . A process for producing an azolytmethylcyclopentanol derivative represented by the formula (il) : 




10 



15 



wherein R"^ represents a hydrogen atom or an alkyi group having 1 to 5 carbon atoms, R2 represents a 
hydrogen atom or an alkyI group having 1 or 2 carbon atoms. X represnets a halogen atom, an alkyl group 
having 1 to 4 carbon atoms, a phenyl group, a cyano group, a trifiuoromethyl group or a nitro group, m is 
an Integer of 1 to 5 and A represents a nitrogen atom or a CH group; which process comprises reacting a 
cyctopentanone derivative represented by the formula (I) : 



20 
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(I) 
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35 



wherein Ri , R^, X and m are as defined above, with an azole compound represented by the formula (111) : 



40 



/ 



M N 



(m) 



45 



wherein A is as defined above and M represents an alkali metal atom or a hydrogen atom, and a sulfonlum 
methylide or a sulfoxonium methylide in a polar solvent or a mixture of a polar solvent and an alcohol 
having 1 to 5 carbon atoms and, when M represents a hydrogen atom, In the presence of a base. 

2. A process according to claim 1 , wherein the reaction is carried out by dissolving said cyclopentanone 
derivative and said azole compound In said polar solvent or said mixture and Intermittently adding a 
trimethylsulfonium halide or a trimethylsulfoxonium hallde and a base to the solution. 

3. A process according to claim 1 , wherein the reaction Is carried out by dissolving said cyclopentanone 
derivative, said azole compound and said base in said polar solvent or said mixture and Intermittently 
adding a trimethylsulfonium halide or a trimethylsulfoxonium halide to the solution. 

4. A process according to any one of the preceding claims, wherein said polar solvent is 
dimethylsulfoxide or a polar solvent having an amide bond. 

5. A process according to claim 4, wherein said polar solvent having an amide bond is selected from 
N-methyl-2-pyrrolldone, dimethylformamtde and dimethylacetamide. 

6. A process according to any one of the preceding claims, wherein the mixing ratio of said polar 
solvent and said alcohol is from 20:80 to 95:05 by volume. 

7. A process according to any one of the preceding claims, wherein saki mixture is a mixture of 



SO 
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60 
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N-fnethyl-2-pyiTOlldone and tert-butyl alcohol. 
8. A process according to any one of the preceding claims, further comprising forming an agricultural or 

horticultural composition by formulating the said azolylmethylcycfopentanol derivative thus obtained with 

a suitable carrier and/or diluent. 
5 9. A process according to any one of the preceding claims, further comprising controlling a fungal 

infection on plants or regulating the growth of plants by applying to the plants an effective amount of the 

said azolylmethylc^dopentanol derivative thus obtained. 
10. A process according to any one of claims 1 to 8, further comprising killing weeds at a locus by 

applying to the locus a herblcidally effective amount of the said azoiylmethylcyclopentanol derivative thus 
10 obtained. 
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